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Purpose: The purpose of this study was to understand the situation of diabetes patients receiving ex-
aminations for diabetes complications and to explore the factors inﬂuencing their intention to receive
examinations for diabetes complications.
Methods: A cross-sectional study was performed that included 251 diabetes patients who visited
outpatient clinics in Southern Taiwan. A survey using a self-administered questionnaire was conducted
from October 2015 to January 2016. The questionnaire included items on demographic characteristics,
perceived susceptibility to diabetes complications, perceived seriousness of diabetes complications,
perceived beneﬁts of taking action to receive diabetes complication examinations, perceived barriers to
taking action to receive diabetes complication examinations, and the intention to receive diabetes
complication examinations. The data were analyzed using regression analysis.
Results: The percentage of participants who received fundus, foot, and kidney examinations was 67.7%,
61.4%, and 73.3%, respectively. Every point increase on the perceived barriers to taking action to receive
diabetes complication examinations scale increased the intention to receive a foot examination in the
following year by 0.91 times (p¼ .002), and every point increase on the perceived susceptibility to
diabetes complications scale increased the intention to receive a kidney examination in the following
year by 1.19 times (p¼ .045).
Conclusions: Nurses should shoulder the responsibility to increase patients' intention to receive exam-
ination of diabetes complications. The results of this study can be used to promote nurses' care efﬁcacy in
preventing diabetes complications. They can also provide medical institutions with information to
establish prevention and control policies for diabetes complications.
Copyright © 2016, Korean Society of Nursing Science. Published by Elsevier. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
It has been estimated that, by 2025, the total number of diabetes
patients will have increased to 380 million [1]. The Taiwanese As-
sociation of Diabetes Educators [2] has pointed out that the number
of diabetes patients in Taiwan has been increasing annually, and
diabetes mellitus has become the ﬁfth most common cause ofpartment of Nursing, Chung
nhua 1st St., Rende District,
ciety of Nursing Science. Publisheddeath. Diabetes-related complications are major causes of
morbidity and mortality, and they have a serious impact on the
quality of life of patients [3]. Therefore, diabetes complication ex-
amination plays an important role in diabetes management [4].
Diabetic retinopathy is the most common small vasculopathy
amongst diabetes complications [1]. Diabetic retinopathy is
asymptomatic in its early stages, and regular screening and pre-
vention can reduce blindness rates in diabetes patients [5]. Another
study indicated that, for diabetes patients with retinopathy, med-
ical expenses, time for outpatient visits, and hospitalization days
were greater than for diabetes patients without retinopathy, and
the differences increased with the severity of the retinopathy,by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
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Foot lesion is also a common chronic complication of diabetes;
about 15.0%e25.0% of diabetes patients develop foot ulcers, and the
odds that a diabetes patient will face amputation due to foot
complications is 25 times greater than for nondiabetic patients [7].
Additionally, diabetic nephropathy has become the most common
cause of morbidity and a key determinant of mortality in diabetes
patients [8]. Around 30.0% of diabetes patients develop nephrop-
athy, which is also a major cause of end-stage renal diseases [9,10].
A study in Taiwan found that the nephropathy incidence rate in
diabetes patients had increased from 12.3% in 2000 to 15.4% in
2009, while the subsequent dialysis rate also increased from 1.5% in
2000 to 2.5% in 2009. Between 2000 and 2009, the incidence of
retinopathy was 6.2%e8.9%, while the incidence of poor vision/
blindness was 0.5%e0.6%. Furthermore, 94.0% of diabetic foot pa-
tients have had foot infections treated in hospitals, although the
morbidity related to diabetic foot decreased from 1.7% in 2000 to
1.0% in 2009. However, there were still approximately 13,000 dia-
betes patients who had diabetic foot treated in hospitals, and the
amputation rate was as high as 28.4% in 2009 [11]. According to
these statistics, a major part of diabetes medical care costs has been
expended on caring for complications caused by diabetes [3].
Hence, conducting complication examinations before diabetes pa-
tients develop such complications has become a crucial process.
The theoretical framework for this study was drawn from the
health belief model (HBM) [12]. The HBM is one of the most widely
used models for explaining health-related behavior [13]. The
essential elements of the HBM are perceived susceptibility to
illness, perceived severity of illness, perceived beneﬁts to taking
action, and perceived barriers to taking action [14]. In addition,
many studies have used the HBM for explaining and predicting
diabetes patients' preventive behaviors against complications
[3,14].
Lou et al [15] demonstrated that individuals who were living
with family members, had longer disease duration, and had family
support had better self-care behaviors. Koo et al [16] found that
those who had drinking and smoking habits in the past 6 months
and were religious had poorer diabetes self-care behaviors, while
Bohanny et al [17] found that those who were married had better
diabetes self-care behaviors. Gillibrand and Stevenson [18] showed
that diabetes patients who had lower perceived severity of the
disease were more adherent to self-care. Another study found that
individuals with lower perceived barriers to taking action were
more likely to engage in self-care behaviors [3].
The situation of diabetes patients' behaviors in terms of
receiving complication examinations, as well as factors affecting
behavioral intention toward complication examinations, are closely
associated with diabetes management. However, in Taiwan, few
studies have used a theoretical framework to explain or predict
complication examinations in diabetes patients. Hence, in this
study, a quantitative method was used to examine the situation of
diabetes patients receiving examinations for diabetes complica-
tions and to explore the factors inﬂuencing their intention to
receive examinations for diabetes complications.Methods
Study design and participants
This study adopted a cross-sectional research design and used
the HBM as the framework. The concept of the HBM used in this
study included perceived susceptibility, perceived seriousness,
perceived beneﬁts of taking action, and perceived barriers to taking
action.The study included diabetes patients who visited the outpatient
clinics of metabolism departments in Southern Taiwan as partici-
pants. The inclusion criteria for participants were (a) a diabetes
diagnosis, (b) participation in National Health Insurance, and (c) the
ability to communicate verbally. Participants were excluded if (a)
theywere unable to provide an informed consent statement and (b)
they had underlying diseases that may cause cognitive impairment,
such as mental illness. The required sample size was calculated as
228 using the G*Power 3.1 sample calculation programwith a two-
tailed signiﬁcance level of .05, effect size of .3, and power of 80.0%
[19]. Considering a failure rate of 10.0%, the survey was distributed
to 255 participants; 251 (98.4%) of the participants who met the
inclusion criteria completed the questionnaires.
Ethical considerations
The institutional review board of the hospital approved the
study (Jianan Psychiatric Center, Ministry of Health andWelfare,15-
010). The participants' agreement and consent to participate in the
study were also secured prior to the survey. Participants were
informed that they could withdraw from the study at any time.
Measurements
The instrument included items on demographic characteristics
and disease conditions, and a Perceived Susceptibility to Diabetes
Complications Scale (PSuDCS), Perceived Seriousness of Diabetes
Complications Scale (PSeDCS), Perceived Beneﬁts of Taking Action
to Receive Diabetes Complication Examinations Scale (PBeDCES),
Perceived Barriers to Taking Action to Receive Diabetes Complica-
tion Examinations Scale (PBaDCES), and an Intention to Receive
Diabetes Complication Examinations Scale (IDCES). This study used
the PSuDCS and PSeDCS developed by Wu and Huang [20]. The
PBeDCES, PBaDCES, and IDCESwere developed based on a review of
the literature [20e22]. The content validity of the instruments was
veriﬁed by three experts who were diabetes specialists and case
managers. The content validity index for the PBeDCES, PBaDCES,
and IDCES was 1.0, 1.0, and .90, respectively. Thirty participants
were invited to examine the reliability and the 2-week test-retest
reliability of the scales. The Cronbach a for the PBeDCES, PBaD-
CES, and IDCES was .84, .83, and .74, respectively. The 2-week test-
retest reliability for the PBeDCES, PBaDCES, and IDCES was .86, .80,
and .72, respectively.
Demographic characteristics and disease conditions
The demographic characteristics and disease conditions
included gender, age, marital status, cohabitants, smoking, history
of diabetes, caregiver, regular medication, and the percentage of
participants who received diabetes complication examinations.
The PSuDCS consisted of ﬁve items that were measured using a
4-point Likert type scale (1¼ strongly agree, 4¼ strongly disagree).
Higher scores indicate a higher perceived susceptibility to diabetes
complications. The Cronbach a for this scale was .81 in previous
studies [20] and .85 in the current study.
The PSeDCS comprised four items that weremeasured using a 4-
point Likert type scale (1¼ strongly agree, 4¼ strongly disagree).
Higher scores indicate a higher perceived seriousness of diabetes
complications. The Cronbach a for this scale was .87 in previous
studies [20] and .91 in the current study.
The PBeDCES consisted of four items that were measured using
a 4-point Likert type scale (1¼ strongly agree, 4¼ strongly disagree).
Higher scores indicate higher perceived beneﬁts of taking action to
receive diabetes complication examinations.
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point Likert type scale (1¼ strongly agree, 4¼ strongly disagree).
Higher scores indicate higher perceived barriers to taking action to
receive diabetes complication examinations.
The IDCES assessed the participants' behavioral likelihood of
receiving diabetes complication examinations (fundus, kidney, &
foot examinations) in the following year. This questionnaire con-
sisted of three items that weremeasured using a 5-point Likert type
scale (0¼ never, 4¼ very likely). Higher scores indicate a higher
level of intention to receive diabetes complication examinations.Data collection
Prior to this study, three data collectors were recruited. The data
collectors were selected based on the following requirements: they
(a) were a nurse and (b) exhibited patience and interest in
communicating with diabetes patients. Once recruited, the data
collectors were informed about the study's purposes and trained
regarding interviewing principles and demeanor so that the mea-
surements could be administered efﬁciently. Data collection was
conducted in the outpatient clinics of metabolism departments in
Southern Taiwan after the eligible participants provided verbal
agreement for participation in the study and signed consent forms.
This survey was carried out from October 2015 to January 2016.Table 1 Participants' Characteristics and Disease Conditions.
Variables Mean (SD) n (%)
Gender
Female 126 (50.2)
Male 125 (49.8)
Age (yr) 61.78 (11.96)
Marital statusData analysis
The statistical analysis was conducted using SPSS 16.0 (SPSS Inc.,
Chicago, IL, USA). Demographic characteristics, disease conditions,
perceived susceptibility to diabetes complications, perceived seri-
ousness of diabetes complications, perceived beneﬁts of taking
action to receive diabetes complication examinations, perceived
barriers to taking action to receive diabetes complication exami-
nations, and the intention to receive diabetes complication exam-
inations were statistically summarized in terms of frequencies,
percentiles, means, and standard deviations. Bivariate analyses and
t tests were used to analyze the relationships among variables and
the intention to receive diabetes complication examinations, which
served as a reference for the regression analysis. The regression
analysis was performed to identify the inﬂuential factors regarding
diabetes patients' intention to receive examinations for diabetes
complications. The signiﬁcance level was set at p< .05.Single 18 (7.2)
Married 172 (68.5)
Separated, divorced, or widowed 61 (24.3)
Cohabitants
Spouse & children 212 (84.5)
Siblings, daughter/son-in-law 26 (10.4)
Living alone 13 (5.2)
Caregiver
No 70 (27.9)
Yes 181 (72.1)
Smoking
No 213 (84.9)
Yes 38 (15.1)
Drinking
No 214 (85.3)
Yes 37 (14.7)
Diabetes history (yr) 9.83 (8.07)
Regular medication
No 52 (20.7)
Yes 198 (78.9)
Received fundus examinations 170 (67.7)
Received foot examinations 154 (61.4)
Received kidney examinations 184 (73.3)Results
Participants' characteristics and disease conditions
As shown in Table 1, this study included 126 women and 125
men with an average age of 61.78 (SD¼ 11.96) years. Most partici-
pants were married (68.5%), were living with a spouse or child/
children (84.5%), had a caregiver (72.1%), and did not smoke (84.9%)
nor drink alcohol (85.3%). The average duration of diabetes was
9.83± 8.07 years. Most participants took medication regularly
(78.9%).
In this study, receiving a fundus examination, foot examination,
or microalbuminuria check were utilized as the criteria to deter-
mine whether a participant had received fundus, foot, or kidney
complication examinations, respectively. The percentage of par-
ticipants who received fundus, foot, and kidney examinations
within the past year was 67.7%, 61.4%, and 73.3%, respectively.Factors correlating with the intention to receive an examination for
diabetes complications
Table 2 shows that foot examination intention was signiﬁcantly
correlated with regular medication and perceived barriers to taking
action to receive diabetes complication examinations (r¼ .15,
p¼ .019; r¼.25, p< .001). This ﬁnding indicated that those taking
regular medication had a higher intention to receive a foot exam-
ination, and thosewith a higher level of perceived barriers to taking
action to receive diabetes complication examinations had a lower
intention to receive a foot examination. Fundus examination
intention was signiﬁcantly correlated with the presence of a care-
giver, perceived barriers to taking action to receive diabetes
complication examinations, perceived beneﬁts of taking action to
receive diabetes complication examinations, and perceived sus-
ceptibility to diabetes complications (r¼.14, p¼ .031; r¼.21,
p¼ .001; r¼.18, p¼ .003; r¼ .15, p¼ .017). These ﬁndings indi-
cated that those who had a caregiver, those who had a higher level
of perceived barriers to taking action to receive diabetes compli-
cation examinations, those who had a higher level of perceived
beneﬁts of taking action to receive diabetes complication exami-
nations had a lower intention to receive a fundus examination, and
those who had higher perceived susceptibility to diabetes compli-
cations had a higher intention to receive a fundus examination.
Kidney examination intention was signiﬁcantly correlated with
perceived susceptibility to diabetes complications (r¼ .13,
p¼ .034), indicating that those with higher perceived susceptibility
to diabetes complications had a higher intention to receive a kidney
examination.
Factors related to the intention to receive a foot examination
Regular medication was signiﬁcantly related to foot examina-
tion intention [95% conﬁdence interval (CI) (0.19, 0.88); p¼ .022],
which was nonsigniﬁcant after adjusting for other variables [95% CI
(0.27, 1.44); p¼ .266]. Perceived barriers to taking action to receive
diabetes complication examinations was signiﬁcantly related to
Table 2 Bivariate Associations Between Variables and Intention to Receive Examination of Diabetes Complications.
Variables Foot examination
intention
Fundus examination
intention
Kidney examination
intention
r p r p r p
Gender .10 .104 .05 .397 .05 .463
Age (yr) .02 .721 .01 .884 .01 .828
Marital status .04 .584 .03 .661 .03 .602
Cohabitants .07 .256 .12 .065 .01 .980
Caregiver .12 .057 .14 .031 .03 .698
Smoking .08 .183 .11 .082 .01 .959
Drinking .06 .353 .03 .608 .11 .097
Diabetes history (yr) .03 .648 .10 .108 .11 .086
Regular medication .15 .019 .08 .183 .02 .748
Perceived barriers to taking action to receive diabetes
complication examinations
.25 < .001 .21 .001 .12 .063
Perceived beneﬁts of taking action to receive diabetes
complication examinations
.05 .475 .18 .003 .05 .417
Perceived seriousness of diabetes complications .02 .733 .12 .050 .09 .137
Perceived susceptibility to diabetes complications .02 .802 .15 .017 .13 .034
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remained signiﬁcant after adjusting for other variables [95% CI
(0.86, 0.97); p¼ .002], indicating that every point increase on the
PBaDCES increased the intention to receive a foot examination in
the following year by 0.91 times (Table 3).Factors related to the intention to receive a fundus examination
When comparing participants who had or did not have a care-
giver, a signiﬁcant relationship to fundus examination intention
was found [95% CI (0.18, 0.93); p¼ .032], which was nonsigniﬁcant
after adjusting for other variables [95% CI (0.19, 1.23); p¼ .131].
Perceived barriers to taking action to receive diabetes complication
examinations was signiﬁcantly related to fundus examination
intention [95% CI (0.85, 0.96); p¼ .002], which was nonsigniﬁcant
after adjusting for other variables [95% CI (0.75, 1.01); p¼ .071].
Perceived beneﬁts of taking action to receive diabetes complication
examinations was signiﬁcantly related to fundus examination
intention [95% CI (0.64, 0.94); p¼ .009], which was nonsigniﬁcant
after adjusting for other variables [95% CI (0.65, 1.09); p¼ .124].
Perceived susceptibility to diabetes complications was signiﬁcantly
related to fundus examination intention [95% CI (1.03, 1.37);
p¼ .020], which was nonsigniﬁcant after adjusting for other vari-
ables [95% CI (0.95, 1.31); p¼ .444] (Table 3).Table 3 Logistic Regression Analysis of Factors Associated with Intention to Receive Examin
Variables
Foot examination
Regular medication
No
Yes
Perceived barriers to taking action to receive diabetes complication examinations
Fundus examination
Caregiver
No
Yes
Perceived barriers to taking action to receive diabetes complication examinations
Perceived beneﬁts of taking action to receive diabetes complication examinations
Perceived susceptibility to diabetes complications
Kidney examination
Perceived susceptibility to diabetes complications
Note. CI¼ conﬁdence interval; OR¼ odds ratio.Factors related to the intention to receive a kidney examination
Perceived susceptibility to diabetes complications was signiﬁ-
cantly related to kidney examination intention [95% CI (1.01, 1.41);
p¼ .040], which remained signiﬁcant after adjusting for other
variables [95% CI (1.01, 1.42); p¼ .045], indicating that every point
increase on the PSuDCS increased the intention to receive a kidney
examination in the following year by 1.19 times (Table 3).Discussion
Self-care behaviors in diabetes include regular attendance at a
clinic and screening programs [4]. Ayele et al [3] investigated dia-
betes patients' self-care behaviors and found that only 39.2% of
patients performed self-care behaviors. In this study, 67.7%, 61.4%,
and 73.3% of patients received fundus, foot, and kidney examina-
tions, respectively. Taiwan has promoted the Diabetes Shared Care
Network since 2001, which emphasizes a combination of multi-
disciplinary professionals exchanging traditional discharge sum-
maries and referral information, further connecting with the
patients' other relevant information to ensure more efﬁcient and
higher quality team care [23]. Moreover, Taiwan's National Health
Insurance is compulsory; even patients who do not participate in
the Diabetes Shared Care Network are still likely to be covered byation of Diabetes Complications.
Univariate Multivariable
Crude OR 95% CI p Adjusted OR 95% CI p
Ref
0.41 (0.19, 0.88) .022 0.62 (0.27, 1.44) .266
0.90 (0.85, 0.95) < .001 0.91 (0.86, 0.97) .002
Ref Ref
0.41 (0.18, 0.93) .032 0.49 (0.19, 1.23) .131
0.90 (0.85, 0.96) .002 0.91 (0.75, 1.01) .071
0.77 (0.64, 0.94) .009 0.83 (0.65, 1.09) .124
1.19 (1.03, 1.37) .020 1.06 (0.95, 1.31) .444
1.19 (1.01, 1.41) .040 1.19 (1.01, 1.42) .045
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above facts might be the reasons for the participants' higher dia-
betes complication examination rate in this study than that re-
ported in previous studies.
Johnston et al [24] found that perceived barriers to taking action
was associatedwith diabetes patients' foot care behavior. Ayele et al
[3] found that people who had moderate perceived barriers to self-
care behaviors were 0.3 times less likely to perform the self-care
behaviors of diabetes. This study found that, with a higher level
of perceived barriers to taking action to receive diabetes compli-
cation examinations, the intention to receive foot examination in
the following year was lower, which is consistent with the ﬁndings
of Ayele et al [3].
According to statistics, the region of Southern Taiwan has the
highest prevalence of hemodialysis in Taiwan [25]. The present
study included participants from cities with the highest prevalence,
who might be aware that end-stage renal diseases are a type of
irreversible severe complication. A total of 97.6% of participants
periodically revisited the outpatient clinics and obtained related
information about kidney examination from medical personnel
during visits. These facts might explain that, with a higher level of
perceived susceptibility to diabetes complications, the intention to
receive a kidney examination in the following year increased.
The perceived beneﬁts and perceptions of severity contribute to
sick-role behaviors [26]. A study found that poor complication
prevention behavior was associated with a lack of perceived seri-
ousness of diabetes [27]. The present study found that perceived
seriousness of diabetes complications and perceived beneﬁts of
taking action did not inﬂuence the intention for diabetic compli-
cation examinations, which is consistent with the ﬁndings of other
studies [4,20]. One study found that the essential elements of the
HBM inﬂuenced health-related behavior, and that the variance in
measured health-related behavior that was accounted for by the
main HBM elements (i.e., perceived susceptibility, severity, bene-
ﬁts, and barriers) was small (< 10.0%) [28]. In future studies, it is
recommended that researchers use different aspects or viewpoints
to identify other important variables that effectively explain or
predict the intention for examinations for diabetes complications.
The present study found that the main HBM elements did not
inﬂuence the intention for fundus complication examinations,
which is consistent with the ﬁndings of other studies [29]. Ac-
cording to the 2014 quality index of the National Health Insurance
Administration of the Ministry of Health and Welfare, the imple-
mentation rate for fundus examinations was only 35.0% in Taiwan,
which is the lowest implementation rate among regular examina-
tions in diabetes patients [30]. Therefore, future studies should
further explore other factors inﬂuencing the intention to receive a
fundus examination in patients with diabetes, in order to enhance
the rate of fundus examinations.
This study had some limitations. First, only diabetes patients
who visited outpatient clinics of metabolism departments in
Southern Taiwan were included as participants in this study, and
data were only collected from revisiting diabetes patients. Thus,
information about diabetes complication examinations received
from places other than these hospitals was not included. In future
studies, we would recommend that researchers expand the
included participants to improve the inferences and generaliz-
ability of the ﬁndings. In addition, intention to receive diabetes
complication examinations may be affected by other factors, such
as personality traits, ethnic group, and culture. Although many
studies have provided evidence that the HBM can effectively
explain the occurrence of health behaviors, its application remains
limited. Finally, because the time points when the participants
obtained information cues could not be conﬁrmed, the variable of
information cues was not included in the present data collection.Conclusion
This study found that perceived barriers to taking action to
receive diabetes complication examinations and perceived sus-
ceptibility to diabetes complications were factors associated with
the participants' intentions to receive foot and kidney examina-
tions. Nurses need to shoulder the responsibility to promote dia-
betes complication examinations. Based on the results of this study,
nurses should assist patients to reduce the behavioral barriers to
receiving diabetes complication examinations and to increase their
perceived susceptibility to diabetes complications. Thus, we sug-
gest that the process of receiving examinations for diabetes com-
plications be simpliﬁed by setting up independent outpatient
clinics for such examinations. Furthermore, medical institutions
could also promote the convenience of examinations by integrating
community medical networks to host examination campaigns.
Moreover, susceptibility to receiving diabetes complication exam-
inations may be increased through health education to motivate
diabetes patients to engage in such behavior.Conﬂicts of interest
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